Radioiodine uptake in thyroid remnants during therapy after tracer dosimetry.
Our objective was to evaluate the effect of a diagnostic tracer dose of 131I on the uptake of the therapeutic dose of 1311 in the ablation of a thyroid remnant or residual tumor in patients with differentiated thyroid cancer. Twelve consecutive patients referred for a dosimetric study and subsequent radioiodine treatment of focal neck uptake of 131I were studied. The 24-h (in 1 case, 48-h) neck activity was calculated by the region-of-interest method, after both dosimetric and therapeutic administrations. The focal activity in the neck was corrected for decay and compared with the total activity administered to obtain the percentage uptake at 24 h. This procedure was performed for both the scanning dose (range, 19.8-196.1 MBq; mean, 85.1 MBq; median, 40 MBq) and the therapeutic dose (range, 1.073-5.713 GBq; mean, 2.991 GBq). The uptake of the therapeutic dose was then expressed as a percentage of the uptake of the diagnostic dose (%T/D). Counting rate linearity was established up to 350 MBq in the field of view of the gamma camera used in the study. Thirteen of a total of 16 lesions exhibited reduced uptake from the therapeutic dose, 2 remained the same, and in 1 the uptake actually increased from 0.26% to 1.01%. The %T/D ranged from 7.0% to 388.5%, with a mean of 71%. If the lesion with increased uptake is excluded, the range becomes 7.0%-102.1%, with a mean of 50%. Linear regression between the percentage uptake of the diagnostic dose to that of the therapeutic dose results in a slope of 0.42, with a correlation coefficient of only 0.75. We were unable to accurately calculate the radiation dose to the lesion from the diagnostic activity of 131I, because of uncertainty about the tumor mass. The percentage uptake of the therapeutic dose is on average only one half of that predicted from the dosimetric uptake in thyroid remnants after surgery, even though the median dosimetric dose was only 40 MBq. This reduced uptake should be accounted for in the therapeutic prescription for thyroid ablation or treatment of residual thyroid cancer. We postulate that this effect is caused by radiation damage from the tracer dose during dosimetry.